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Actuation Device for a Motor Vehicle 

TECHNICAL FIELD 

The present invention relates to an actuation device for a 
motor vehicle. 

BACKGROUND OF THE INVENTION 
Actuation devices are principally known in the art, especially 
as [regards] the actuation of clutches, and they must satisfy 
most different requirements. On the one hand, it is imperative 
for the device to need only little mounting space because the 
space requirement of this assembly reduces the space that can 
be used for passengers in the vehicle interior. What is also 
detrimental to the space available is the steering column that 
must be passed through a body wall in the area of the point of 
attachment for a pedal stand. In addition, there are many 
transverse reinforcements in this area which extend in the way 
of a horizontally extending support member from one vehicle 
side to the other vehicle side and thereby reinforce the 
vehicle compartment . 

Because the actuation device has to satisfy the comfort 
requirements of various operators, the adjustability and 
adaptability of the pedal lever position to different drivers 
of different heights, especially buttock-to-ankle length, is 
absolutely necessary. 

Also, the actuation device must comply with safety 
requirements, i.e., it must have a favorable collision 
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performance. In view of the above, a large number of most 
different concepts have become known to withdraw the pedal 
lever actively from the operator in the case of a crash. 

The different approaches available eliminate the above- 
mentioned problems only in part. Thus, e.g. solutions for 
swivelling a pedal assembly comprised of master brake cylinder 
and brake force booster in the case of a crash are not 
appropriate for the adjustability of the pedal lever position. 

In addition, it is a basic need to procure the actuation 
device from a supplier as an independent unit, quasi isolated 
from the other vehicle components, to easily mount it onto the 
vehicle, and to transfer the same solution to other vehicle 
types. DE 196 17 372 Al discloses a pedal assembly wherein in 
the case of a crash a pyrotechnical propellant is ignited, and 
the gas pressure thereof drives a piston device so that a 
pedal lever articulation arrangement is released by means of a 
locking element. A device of this type necessitates a crash 
sensor and an electronic control unit which sends an ignition 
signal to the propellant. The employment of pyrotechnical 
components in a vehicle requires special safety provisions 
even during the assembly at the vehicle maker's premises 
because erroneous activations must be avoided in any case at 
any time. 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide an actuation 
device which overcomes all above-mentioned problems and, in 
addition, permits being integrated into different vehicle 
types at low cost, without the necessity of special safety 
provisions for the prevention of malfunctions. 
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This object is achieved by an actuation device for a motor 
vehicle, including a pedal stand that can be mounted on the 
vehicle and has articulated to it a base member that is 
swivelling about a first axis and fixable by means of an 
adjustment device, comprising a housing for a hydraulic or 
electromechanic generator that points into a vehicle interior 
in opposition to a direction of actuation, and a pedal lever 
which is pivoted at the base member and includes two legs 
wherein foot pressure is applicable to the first leg, and the 
second leg acts on the generator. 

This object is also achieved by an actuation device for a 
motor vehicle including a pedal stand that can be mounted on 
the vehicle, and a base member that is swivelling about an 
imaginary axis and articulated to the pedal stand by way of 
bearing means, and an adjustment device which is spaced from 
the axis between the pedal stand and the base member, wherein 
the articulation of the base member at the pedal stand can be 
released so that the base member along with at least one pedal 
lever articulated thereat is mounted at the pedal stand so as 
to be swivelling about another axis, [the characterizing 
features of patent claims 1 and 9 . ] 

[Further details of the present invention can be taken from 
the subclaims by making reference to the description and the 
accompanying drawings . ] 

BRIEF DESCRIPTION OF THE DRAWINGS 
[Referring to the drawings, a schematic view of ] Figures 1 and 
2 show[s] an embodiment of a first actuation device in the 
maximum front adjustment position and in the maximum rear 
adjustment position with respect to an operator (not shown) , 
and the actuation end position is shown in dotted lines in 
each case. 
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Figure 3 shows a schematic view of an embodiment of a second 
actuation device^ [, and] 

Figure 4 depicts the same actuation device after a major 
collision with a deformation of the vehicle compartment in a 
greatly simplified sketch. 

DETAILED DESCRIPTION OF THE DRAWINGS 
The actuation device as shown in Figures 1 and 2 has a two- leg 
pedal lever 1 which is articulated swivellingly at a base 
member 2 by means of a bolt 3 acting as an axis. Foot pressure 
can be applied to the first leg 8 of the pedal lever 1, and 
the second lever 9 acts on a (preferably hydraulic) generator 
12, formed fast with the base member, for a hydraulic booster, 
master brake cylinder, or electromechanic generator 12 for an 
electromechanic brake device. 

The base member 2 is pivoted to a pedal stand 4 which can be 
secured to a component part 5 formed fast with a vehicle, 
i.e., a wall, a mounting support, or a similar member. For 
reasons of standardization, the swing joint between the pedal 
stand 4 and the base member 2 is preferably effected also by 
means of a bolt 6, however, any type of swivel joint is 
principally feasible . 

An adjustment device 7 including a threaded spindle -and -nut 
arrangement is interposed between the pedal stand 4 and the 
base member 2 in order to permit a precisely regulatable 
adjustment of the actuation device to different persons, as 
will be explained hereinbelow. The base member 2 along with 
the pedal lever 1 is swivelling in relation to the pedal stand 
4. Further, a purely mechanically active torque transmission 
or torque deviation means in the shape of a lever is provided 
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and deviates a force K, that does not act in the direction of 
actuation on the actuation device, into an actuating force in 
the actuation direction B, and wherein a swivelling movement 
of the pedal lever 1 is produced with the lever- shaped torque- 
transmission or torque deviation means. 

In the Figures, a force K opposed to the direction of 
actuation B is characterized, the cause of which force is e.g. 
a component part which enters into the vehicle compartment due 
to an accident, or a drive unit or similar element which is 
displaced due to an accident. Further, the pedal lever 1 is 
provided as a torque transmission means and, starting from a 
pedal lever pivot axis that is pivoted at a base member 2, 
includes two legs 8, 9 which point in different directions and 
are opposite each other according to the embodiment. There is 
provision of a foot plate (pad) 10 at one end of the first 
leg, and at an end of the second leg there is a point of 
articulation 11 for an actuating member (push rod, linkage, 
Bowden cable) of a generator 12, especially a hydraulic 
generator cylinder, master brake cylinder, electric generator 
with force simulation, or similar elements. The generator 12 
along with the pedal lever 1 is arranged at the base member 2 
which, in turn, is pivoted on the pedal stand 4. Thus, pedal 
lever 1 and generator 12 are jointly swivelling in relation to 
the pedal stand 4. The position of the pedal lever 1 relative 
to the generator 12 is consequently unaffected during the 
displacement movement . 

A controlled adjustment of the base member 2 can be achieved 
by means of a preferably motor-driven threaded-spindle-and-nut 
arrangement or by means of any other type of gear, for 
example, a worm gear. Another characteristic of the gear 
employed is that it is a self-locking gear, that means, a 
position that is adjusted is maintained also in the non-driven 
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condition, without separate locking means. For a special 
clearance- free locking of the adjustment position it is 
favorable when the gear is positioned as close as possible to 
the base member 2 or the pedal stand 4 of the actuation 
device, without the intermediary of further transmission 
parts . 

An electric motor 13 is flanged to the base member 2 as a 
drive unit for the adjustment device 7 according to the 
embodiment . The electric motor 13 drives a threaded spindle or 
worm, and these structural elements are preferably arranged at 
one end of a motor shaft integral therewith. However, it is 
also possible to couple the motor shaft with the mentioned 
spindle or worm without departing from the spirit of the 
present invention. 

The rotatory spindle or worm movement causes an axial 
displacement of a type of nut which is mounted on the pedal 
stand 4. Thus, the adjustment device 7 permits a variation of 
the relative distance between base member 2 and pedal bock 4. 
The electric motor 13 swivels together with the base member 2 
so that the nut that cooperates with the spindle or worm is 
mounted swivel lingly on the pedal stand 4 corresponding to the 
adjustment position. It is obvious that a connection to the 
electrical wiring system is provided (not shown in the Figure) 
for the energy supply of the electric motor 13, and that the 
energization can be interrupted by means of appropriate 
switching means . 

Further, it can be favorable to connect the electric motor 13 
to an electric control unit with a memory module unit by means 
of a data bus link 15 and by using the CAN protocol. In this 
respect, the memory module unit permits having on hand 
determined adjustment data of the actuation device, especially 
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related to passengers, subject to recall. A bus link 15 with 
other electrified adjustment devices, such as a seat 
adjustment, a steering wheel adjustment, a mirror adjustment, 
or with adjustment devices of other pedal levers of a pedal 
assembly (which e.g. comprises a brake pedal, an engine 
control pedal, and, possibly, a clutch pedal) permits storing 
defined positions of further adjustment devices centrally in a 
joint memory module unit and calling the data upon request, 
for example, by means of a defined code, so that the 
adjustment devices will favorably adopt the desired position 
simultaneously . 

The effort and structure in the electrical system and also the 
cost of assembly is effectively reduced when the control unit 
and also the memory module unit is a part of an electric 
control unit of an electronically controlled vehicle brake 
system. It is furthermore advantageous that an actuation 
sensor which is connected to the control unit is associated 
with the pedal lever 1. The sensor allows a polling with 
respect to the pedal actuation condition. Because a polling of 
the actuation status is permanently executed by means of an 
algorithm that is implemented into the control unit, this 
renders possible locking the adjustment function for the case 
of a pedal actuation. In other words, the control unit does 
not send any adjustment signals to the electric motor 13, or 
interrupts the motor's energization, in the presence of a case 
of actuation. 

It is equally possible to provide a crank handle or a hand 
wheel as a drive which introduce the necessary adjustment 
movements into the gear arranged close to the pedal by means 
of appropriate adjustment means, for example, a flexible 
shaft. The flexible shaft consequently permits arranging the 
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crank handle, wheel, or similar element, at a space outside 
the leg room which is better accessible to the driver. 

The actuation device is designed so that, in the event of a 
crash with deformations of the front part of the vehicle, a 
force K that does not act in the actuation direction B on the 
device is deviated into the actuation direction B, and a 
swivelling movement in the actuation direction is brought 
about with the help of the pedal lever 1 as a torque 
transmission means. Along with the swivelling movement occurs 
a brake actuation independent of the driver which will 
instantaneously bring a vehicle to a standstill which is still 
rolling, wobbling, skidding, or out of control in any other 
manner. Thus, the additional advantage that ensues from the 
present invention is that the risk for uninvolved road users 
is reduced by minimizing the risk of a consequential accident 
because a self -braking effect takes place. 

As is shown in the Figure 1 embodiment, the force K acts 
without reversal of direction directly on the generator 12 
which is arranged with an actuating rod and an actuating 
piston and a housing in opposition to the actuation direction 
B. This means with respect to the first lever arm 8 that a 
torque transmission takes place [inasf ar] inasmuch as the 
lever arm is entrained in the actuation direction B, i.e., is 
withdrawn from the foot area, which reduces the risk of 
injury. In order that the second lever arm 9 comes into 
contact with a component part that enters into the passenger 
compartment earlier than the first lever arm 8 does and 
transmits the force K to the generator 12, a thickened baffle 
head 14 is arranged at the second lever arm 9. 



The embodiments of Figures 1 and 2 illustrate the respectively 
non-actuated pedal lever position, and the maximum tilting of 
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the pedal lever under maximum actuating force is shown in 
dotted lines. Figure 1 relates to the rear adjustment position 
(close to the seat) which is typically chosen by vehicle 
occupants with a short body length, and Figure 2 relates to a 
front adjustment position for vehicle occupants with a large 
body length. 

Another embodiment of the present invention related to a 
particularly compact design can be seen in Figures 3 and 4 . 
The details which have been described hereinabove with respect 
to the adjustment device 7 and said 7 s actuation can be 
transferred to this embodiment. A base member 2 0 is 
articulated at a pedal stand 2 3 that can be mounted fast with 
the vehicle by means of bearing elements 21 about an imaginary 
axis 22. The axis 22 principally corresponds to the pivot axis 
of the above-described actuation device (Figures 1 and 2) and 
might be formed e.g. by a pin, bolt, or any similar member, 
which is arranged at the base member 20 or the pedal stand 23. 
A bearing eye 25 which is to be arranged on either the pedal 
stand 23 or the base member 20 is used to support a bolt 24. 
Spaced from the axis 22 is an adjustment device 2 6 which is 
interposed between the pedal stand 2 3 and the base member 2 0 
and by which swivelling about the axis 22 can be performed due 
to extending or shortening corresponding adjusting means. The 
said Figure primarily shows the rearward end position, with 
the front adjustment end position of the pedal levers 27, 28 
being shown in dotted lines. Consequently, the base member 20 
is pivoted on the pedal stand 23 for adjustment by means of 
the adjustment device 26. 

Insofar the device is still identical to the solution 
according to Figures 1 and 2. However, a particularly compact 
construction is achieved because the base member 2 0 and the 
pedal stand 23 are arranged in parallel to each other or at 
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least at an acute angle in relation to each other, with the 
pedal stand 23 being arranged beneath a steering axis and at 
the said. An enhanced collision safety is achieved because the 
frontal deformation of the vehicle compartment brings an end 
to the articulation of the base member 20 at the pedal stand 
23, and the base member 2 0 along with at least one pedal lever 
27, 28 mounted thereon is fitted to the pedal stand 23 so as 
to be swivelling about another axis. 

Figure 4 illustrates in this connection principally the 
deformations which occur after a major impact in the area of a 
firewall (splashboard) 30 of a vehicle compartment, whereby a 
component part (such as an engine block, axle, foreign body, 
or similar elements) is moved in the direction of force K into 
abutment on the torque transmission means 29. The other, new 
axis of the base member 2 0 is defined by a point of 
articulation of the adjustment device 26 at the pedal stand 
23. According to the embodiment, the bearing means 21 (bearing 
eye 25, bolt) are unlatched due to displacement of the pedal 
stand 23 and the base member 2 0 in relation to each other. It 
is advisable when the bearing eye 25 is designed to be partly 
open in the way of a claw, or when a closed bearing eye 2 5 
tears off along a predetermined nominal breaking point due to 
the relative displacement so that the articulation can be 
released. For example, an active displacement of the base 
member 2 0 including the bolt takes place in the direction of 
the driver so that the bolt, as is illustrated in Figure 4, is 
unhinged from the claw. Of course, other equivalent ly active 
arrangements are also feasible with respect to the bearing 
means 21, without departing from the present invention. 

It is further advantageous that a torque transmission means or 
torque deviation means 2 9 is provided which deviates a force 
which does hot act in the direction of actuation into the 
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direction of actuation and transmits it onto the pedal stand 
23 or the base member 2 0 so that the articulation of the base 
member 20 at the pedal stand 23 is releasable due to relative 
displacement. More specifically, the force effect K that 
originates from a movement of a component part in the 
direction of the driver is deviated into a direction of 
actuation B so that there occurs a relative displacement 
between the base member 2 0 and the pedal stand 2 3 which causes 
unlatching of the first point of articulation. This allows a 
swivelling movement of the base member 20 that is decoupled 
(from the original adjustment axis) together with the pedals 
27, 28 (about a new swivelling axis) in the direction of the 
front part of the vehicle, which is a safer position [that 
means, into an undangerous position] . It is self-explanatory 
that all features relating to the adjustment device 2 6 of the 
first solution (Figures 1 and 2) can be transferred to the 
second solution (Figures 3 and 4) . 

At least one pedal lever articulated to a base member was 
partly referred to in the above description. Of course, the 
present invention can be transferred to several pedals which 
are combined in one single pedal assembly. The present 
invention is appropriate especially for combinations of engine 
control pedals and brake pedals, or for combinations of engine 
control, clutch, and brake, wherein one or more brake pedals 
inhere the features of the present invention and are 
adjustable separately of each other or jointly. 
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[Abstract : ] 

Actuation Device for a Motor Vehicle 



ABSTRACT OF THE DISCLOSURE 
The present invention relates to an actuation device for a 
motor vehicle, including a pedal stand [(4)] that can be 
mounted on the vehicle and has articulated to it a base member 
[(2)] that is swivelling about a first axis and fixable by 
means of an adjustment device [(7)], comprising a housing for 
a hydraulic or electromechanic generator [(12)] that points 
into a vehicle interior in opposition to a direction of 
actuation [(B)], and a pedal lever [(1)] which is pivoted at 
the base member [(2)] and includes two legs [(8, 9)], wherein 
foot pressure is applicable to the first leg [(8)], and the 
second leg [(9)] acts on the generator [(12)]. The device 
permits a simple adjustment of the actuation device to adapt 
to the comfort requirements of different drivers with 
different body length [e] s (leg length [e] s) and further has an 
optimized collision performance. Finally, it is favorable that 
hydraulic generators may also be arranged in the interior of 
the vehicle. 

[ (Figure 1) ] 
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